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Appendix 5-C
Examples of Applying Ecology’s Landscape
Analysis

The following pages present examples of how Ecology’s landscape analysis can be
applied in local jurisdictions in Washington. Examples are provided for two local
jurisdictions: the City of Leavenworth and Whatcom County.
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Bedrock

~ Older Alluvium —
courser material

?k\ Hill'D|

Older Alluvium —
finer material




Glaciation Pattern

Collect Geologic Information: Identify Faults and

Leavenworth Fault —
represents a major
shear zone

Glaciers advanced
several times from
the south into the Ski
Hill area and then
receded.

Each time they
receded they left
terminal moraines.

General Location
of Moraines

The fault shear zone
creates a path of lower
resistance for
groundwater flow, so
groundwater moving
down-gradient will tend
to follow the fault line.

This results in the lower
basins receiving water
contributed from upper
basins, greatly
increasing the quantity
of water being
delivered.




Bedrock

Profile
Location —

‘Olbler A“Iuviuﬂn——‘ |
courser material

Older Alluvium —
Pine St rlal







Sedimentary Formation —

+—— Granitic Formation

[
: Leavenworth Fault o =d P |
|
|

View Northwest from Ski Hill Road Towards Tumwater Mnt.

Step 3 - Summarize Natural Water Flow Processes

R

Older Alluvium :

Area of recharge — provides
storage of water and
removal of nutrients and
pathogens

Hydric:

Area of discharge — wetland
habitat; also provides water
quality functions and some
limited water storage

Quantity of groundwater
discharged in western portion
appears to be greater due to
fault

Till:

Area of limited recharge and
deeper groundwater
movement




Maple

Spring

=Ranger Rd

=

Pine St

Wheeler S




Pine St

Flooding

culverts
L

Inadequate
Culvert/Storm
drain




Older Alluvium : Ditching,
especially along Ski Hill Rd.,
has significantly reduced
subsurface flow of water
thereby increasing flooding
downstream

Hydric: Surface and
subsurface flows have been
reduced significantly in eastern
portion. Western portion is
reportedly wetter.

Till: Sheet flow and flooding
has increased due to rapid
delivery of upslope flows
through ditches.

Summary of Alteration to Water Flow Processes -

continued

Anderson
Canyon Ck.

Channelized
above Ranger
Rd.

Ranger Rq 2

August 4 — 1998 USGS

Ski Hill Rd

Western Portion of
Study Area

“Increased” subsurface wetness

south of Maple Rd. and West
of Ski Hill Rd appears to be
due to a wetter climatic cycle
since drought period of the
early 90’s and not land use
change.

Land use alteration typically

causes surface flooding not
year round shallow
groundwater flows as has
been reported.
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thure reFldentla}l develppmen will

N pact existing tential
?tland %abltat?an {;er qlﬁlity
Pine St " d water quantity functions will be

dqgradeq Deve!opmerTut will
further e aceerlte flo?dlng




Proposed Depressional
Wetland Restoration
% Area

Presumed Pattern of Historic
Groundwater and Surface Flow

View of Proposed Restoration Area (Looking Southeast From Tumwater Mtn.)

* Eliminate ditching & develop measures to
a facilitate recharge of surface flows into
alluvium (See C St. Design in Seattle):

« Eliminate or redesign features (i.e.

W basements, french and curtain drains,
ditching) in new construction that interrupt
groundwater flow and create surface flow
4 (See above).

« Deep till or rip soils and plant areas with
native shrubs and trees. Soil has
developed shallow compacted layer due to
farming.

. Hydric:
* Restore wetlands in wetter areas
~ « Consider protective measures such as transfer of
development rights or conservation easements in
. conjunction with a system of in lieu fees on other Ski
Hill parcels not affected (e.g. form a Local
Improvement District) to compensate land owners in
¢ wetter portions.

« For western portion consider lower development
density.
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Spring

Ski.Hill Dr

Hydrlc Soils Area i | | |

Reduce concentration of surface flows and
groundwater flows on west side ‘of Ski: H|II
Road by:
Allowing water to move east of $k| H|II Rd
by placing culverts under Rd anﬂ
discharging to east |
Restore depressmnal wetlands north of
Pine Street and allow to discharge to the
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AnalysiS aneiCharaCIeiZauoRo)
EURCHIENS andECOsSySIEmEWIEE
Precesses o SVIPrUpdaie

\Whatceni County,

July 2852004

Why Analyze & Characterize
Ecosystem Wide Processes?

o Reguirediby the new: shereline guidelines

* Provides; a fiamewoerk fior developing the
shereline plan

* |dentifies iImpoertant ecesystem relationships
Withinithe Ceunty,

— [dentifies areas sensitive o changes fom land
USE

— [dentifies areas for protection or iesteration| ofi
resources

= |dentifiestareas Where restoration can conect
current preblems
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Charactenzation o EUNCHONS & PIOCESSES
ReguiresrApplicaton eiftier=6liowWing Sieps
(WAE Section 173-26=201(3)d)I)

ldentify’ & asSess  ecosy/stem-wide precesses and
ecological iuncuens and determine: their relatenship:

ldentify ecolegical iunctions and ecosystem-wide
Precesses, that are liealthy; altered, impacieds and
missing.

|[dentify, measures, tor protect and restore ECOsy/SIEm-
Wide precessesiand ecological functions.

Relevant
Process & o
EUnction =
Unaltered
conditions:

LLow; summer;
baseflow

Rechange
function|is low: to
moderate over:
large areal of
watershed

Reduced tidal
flushing

Water guality;
function|is

high for most of:
thewetershed
except for
confining units
on steep slopes

EXEcUtVE Sumiman
l[deniiiy, Ohjectivesi— Dakoeia Sul=lasin

EXisting| or
Potential
Envirenmental
Issue

Potentialk
Reduced diversity:
of aguatic
organism.
Increased
mortality of
smolts;

Existing: Water
guality impacts;
Closurerof
Drayton harbor
shellfish beds.
Reports, ofi
harmfullalgal
blooms:, Cause—
fecall coliform and!
nUutrents

Altered
EFUnctions
and
PlOCESSES:

Recharge
functioniis
neducedin areas
offdrained
depressional
wetlandsiand
tilled sojls

Water guality;
function|is
reduced in areas
ofidrained
wetlands, tilled
soils, and
clearediiorest
/shrub; cover

Protection & | Protection—

Restonation
ObJECHVES

IVieximiize
recharge

Vieximiize
residence time

IMEchanism| &
MEASUIES

Increase
infiltration:
Retain forest
cover
Protect
depressional
wetlandshin:
upper watershed
Minimize
IMpervious:
cover

Protect existing|
depressional
wetlands) &
forest cover

Restoration
VIEChanism

Restore native,
coverand
wetlandsiiniareas
of highest
recharge function

Restore wetlands
belov areas with
highest degree of:
alteration

Restore
forest/shitb cover
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OreaniZing YoeuirApRIeaCH 1o e
Characienzanen anesAnalysis

o \What existing Infermation is helpiul?
o QUantitative stiidies
s Qualitativerdeschpoens
s Diijerent scales
= Dififerent geogiaphic extents
* ((lee much inio)

o |dentiiy/ imfermation that helps develep the
analysis

Step 1. Identify and assess ecosystem-wide
processes & ecological functions and determine
their relationship

Collecti hase iniermation or analysis anea

[Descrilberecosystem-wide processes;at the
landscape scale

Describethefunctons ior the landscape scale-

[Descrilerecosystem-wWide: processes; at the sulb:
pasin scale

Pescribetherftinctions atthe sul-hasin scale:

Analyze and describe relatienship 6l Precesses
10 URclienRs I thershoreling

Landscape LLandscape Sub-Basin ’ Sub-Basin Relationship
PIOCESSES Elnctions PlioCEesses) Eunctions to Shoreline
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Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship
Info, — Processes Eunctions Processes Functions to Shoreline

n S o :
Landform Types
| I 0-2% Terraces, depressions, & floodplains
el 2-4% Low gradient slopes & floodplain

[
K B > 2% Moderateto steep slopes

i 3 A w g b
Base Landscape Landscape Sub-Basin Sub-Basin Relationship)

Info > Processes Functions Processes Functions to Shoreline
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Precipiiation Patienns

Precipitation gradientindicatestareas offrelative differencerin
guantityeirnef

Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship
Info, — Processes Eunctions Processes Eunctions to Shoreline

RalnFoN-SNoW! ZONES

fk
Rain-on snow areas significantly T
affect the timing and magnitude

of runoff events.

Runoff during rain-on-snow
events has been associated with
mass-wasting of hillslopes,
damage to riparian zones, and
downstream flooding.

The location and extent of these
zones can help identify

downstream areas that may

have runoff hydrographs that are 7
affected by these events.

" 4

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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Suriace Water Drainage: Patters & Sub-hasins
= delineate surfiace Water network
= dependinglen’scaley donftalways comcide exactlywithrorouncwateriow,
s impoertantte understand thelinksihetween surface waterrand gretndwater

Surface Water Drainage Boundaries in WRIA 1, Version 1

Base Landscape Landscape Sub-Basin Sub-Basin Relationship
Info, — Processes Eunctions Processes Eunctions to Shoreline

SuriciallGeoleny.

-k e A
L Surficial Geology w.._
ﬁ (USGS) )

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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Genlogic Hazards

o Viaproeitlandshdes, alluvial ians, eic?222

SoellfPermeanlity

Soil Permeability

~ 2%hour
: I 6" /hour . ;
i 20" /hour >
4 _

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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Critical Recharge Areas

Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship
Info, — Processes Eunctions Processes Eunctions to Shoreline

Aduiier Storage Capacity;

Figure 1.2.3 Aquifer thickness of central/ lowlands of the Nooksack

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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Groundwater Elow: Lines

i Pugst Sound aguiter systam
inside peuliminary study area

Bassment corfining urt

Walerayal conicur
Easad on irfarmalion lnom wels
g:irnh' e greatar than
deap. Conbour marval
iz 100 faet with o supplamemary
oorfour of B0 feed (dashed |
Diatum s s=a lovel

& £
i AT shows direction of ground- J o e
watcs faw and approsimasa : ~ . Source: USGS

Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship

Info, — Processes Eunctions Processes Eunctions to Shoreline

Basefiow: Contrilhution: ter Mean Annuall Stream; Elow,
Measured As Percent of Annual Flow

Baseflow is driven by
groundwater.

amount of rainfall, basin size, the
type of surficial geology and soil
present, the ability of
precipication to infiltrate and
move through soil/geologic
deposits and discharge to creeks
and aquatic habitats.

Base Landscape Landscape Sub-Basin Sub-Basin Relatio:ship

Info —) Processes Functions Processes Functions to Shoreline
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Baseflow: Contrikution: ter Mean Annuall Stream: Elow

Measured As Percent of Annual Flow

Using Data to Describe
Water Flow Processes

moderate size drainage with high

The Drayton Creek Watershed is a small to precipitation and relatively
moderate size drainage. Lower precipitation permeable deposits throughout.
(relative to other subbasins) and confining
deposits in upper watershed reduce overall
recharge. The lower watershed has relatively
permeable deposits.

As a result, baseflow discharge is relatively
low which makes this stream susceptible to
low flows in the summer months
Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship

As aresult, baseflow discharge is
high which makes this stream and
aquatic system very wet year
round.

Info, — Processes Eunctions Processes Eunctions to Shoreline

Basefiow: Contrilhution: ter Mean Annuall Stream; Elow,
Measured As Percent of Annual Flow

Baseflow is driven by
groundwater.

Relationship of baseflow
to landscape processes
and shoreline functions.

ource: WRIA 1 Stud
Dakota Creek :

Lower baseflow = less groundwater Fishtrap Creek :
High baseflow = large

So.... lower seasonal flows can "
quantities of groundwater

impact shoreline habitat functions

such as anadromous fish habitat So...transport of nutrients,
pollutants, and sediment can

Land use can easily impact recharge be a significant

and reduce low flows to levels that
significantly i i i

Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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Relationship oifCandieim), Ground \Water
Elewrand Precipitatien

Landform Types
I 0-2% Terraces,depressions, & floodplains
2:49% Low gradient slopes & flood plain
I 4% Moderate to steep siopes

Base Landscape Landscape Sub-Basin Sub-Basin Relationship
Info, — Processes Eunctions Processes Eunctions to Shoreline

WRTAS RAIN=0NESHOW, BASETlow,

Sk hasin Assumptions: AssSUMpPLIeNS:
<6020 0f annualistreamfilow = Lo
6010, 7026 = Mod; >70%)=Hiagh

Drayton

Low
Birch Bay Very Low (BPJ — based on small basin
and confining formation)

Kamm/Bertrand/

shtrap Low to High

Upper Mainstem . !

Lower Mainstem Low to Mod
Nooksack

Base Landscape Landscape Sub-Basin Sub-Basin Relationship
Info Processes Functions Processes Functions to Shoreline
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PrOCESSES that are petenualy imiung
e sherelineiunclens

%

2 Bay

Processes That Are Potentially
Limiting Factors

[ Low Base Flow
I High Rain-on-Snow
[ ] LowPrecipitation

Base Landscape LLandscape Sub-Basin Sub-Basin Relationship
Info Precesses Eunctions Processes Eunctions o Shoreline

Eandiermuype Aguifer Recharge Elood Siorage \Water@uality

(ncludes ratei& volume) Soils) Floodplaing, & |mpr0vement
Wetlands

Confining or low Very Low Very Low Very Low
permeability deposit on

steep slope

Confining or low perm. | Low Low Moderate
deposit on terrace or

low gradient slope

Aquifer or high Low (depends on thickness) Low to Moderate Low
permeability deposit on (depends on thickness)

steep slope

Aquifer or high perm High for thick aquifer deposit High High
deposit on terrace or
low gradient slope: use | Moderate for intermediate Moderate
aquifer thickness thickness
overlay and do relative
comparison Low to Mod for areas of thin Low to Mod
deposits

Mod to High (Sandy outwash High High
Deposit beneath mineral soils)
Mod to High (Sandy outwash High Very High
Deposit beneath mineral soils)
Floodplains — glacially Low to Moderate Very High Mod to High
formed

Base Landscape LLandscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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SuUmmary: i Water iew: processes; and
fiuncuens at the sulEnasin scalle

Drayten Harber Example

Base Landscape Landscape Sub-Basin Sub-Basin Relationship
Info — Processes Eunctions PIOCESSES) Eunctions o Shoreline

Basefrlow: Data

ot Drayton Harbor Water Management Area - Stream and Baseflow  Dan

Map Symbeols

[T———

........ -

Water Courses

s
Prosent Stroam Flow [USU WRIA 1 2002)
ot sl S st o bt 1

e

@

Dakota Creek

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info > Processes Functions Processes Functions to Shoreline
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Descrilbe water Hiow! processes at syl basin scale
Drayton Harbor Watershed

 Groundwater flow is shallow and
) . : 5 relatively rapid on impermeable
- B / 7 /| slopes.

N I~ . - : Discharges occur at base of
M N \ _— ~ | slopes and in depressions. Note
areas of hydric soils which

»_ < : indicate areas of consistent
1 y discharge

Dakota Creek - valley deposits
are permeable, groundwater flow
is deeper, pathway longer, with
moderate discharge to creek but
low seasonal baseflow.

California Creek - valley deposits
are impermeable, groundwater
flow is shallow with high
discharge to creek. These
conditions also result in low
seasonal base flows.

Base Landscape Landscape Sub-Basin Sub-Basin Relationship
Info Processes Eunctions Processes Eunctions o Shoreline

DEscrilhe Water ilow processes at syl lvasin scale

Importance of Large
Organic Deposit

Groundwater flow from the

| Dakota Creek watershed
discharges in the large organic
| deposit

This surface and subsurface
hydrology in the peat deposit then
drains into California Creek.

The California Creek mean
annual flow is higher than that for
Dakota Creek despite being a
smaller basin and in a lower
rainfall area. It appears that
groundwater and then surface
water discharge from the Dakota
Creek watershed may be
supplementing flows.

2T, |

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)

Info > Processes Functions Processes Functions to Shoreline

14



Whatcom County mtg - 6/11/04

[DESEHE Water oW ProCesses

Drayton Harbor Estuary

Estuary structure and function

is driven by tidal and
freshwater processes.

Concentration of

freshwater, nutrients
and pollutants in
estuary

O\

Drayton

The estuary is within a semi- , Harbor
enclosed bay that reduces
tidal exchange relative to

other marine shorelines.

This can potentially

concentrate nutrients and
pollutants within the estuary.

Base Landscape
Info Processes

Summiarize Eunciions e Aguiier Rechiarge

Drayton Harbor —
Aquifer Recharge

Dakota Creek: Aquifer
recharge function is
low for slope areas &
mod to high for
depressional areas

Low to Moderate for
most of valley area but
High for two small
areas in the central and
eastern portion of
basin.

Mod to high for
depressions

California Creek.
Aquifer recharge is
very low for both slope

and valley areas

Base Landscape
Info > Processes

Landscape Sub-Basin
Functions Processes

I:| Aquifer Unit < 4% slope
- Aquifer Unit > 4% slope
[: Organic Deposit < 4% slope
[ AquiferThickness 25-50°
- Hydric Soil < 2% slope
I:l Confining Unit

Landscape Sub-Basin
Functions Processes

Sub-Basin

Eunctions

Sub-Basin
Functions

Relationship
o Shoreline

Relationship)
to Shoreline

15



Whatcom County mtg - 6/11/04

Water @uality Eunciion

Drayton Harbor — Water
Quality

Dakota Creek: Water quality
function is very low for slope
areas on a confining unit,
moderate for aquifer unit on
a steep slope & high for
depressional areas on a
confining unit.

High for aquifer unitin a
valley or terrace setting.

High to Very High for
depressions (includes
organic deposits) in valley or
terrace setting.

for most slope and valley
areas. High for depressions
and agquifer unit (in valley or
terrace)

Birch

California Creek. Very low | 1\ it ot <a5siope

I Aquifer Unit = 43 slope
I:] Organic Deposit < 4% slope
[ ] AquiferThickness 2550

- Hydiric Soil < 2% slope i 3
[ ] onfliingiit e

Bay

Base LLandscape LLandscape Sub-Basin Sub=Basin Relationship

Info Processes Eunctions Processes Eunctions o Shoreline

Drayton Harbor — Flood
Function

Dakota Creek: For slope areas on
a confining unit the Flood function
is very low. For depressional
areas on confining unit it is high.

Low to Moderate for most of
valley area except for thicker
deposits where it is high (eastern
portion). The upper basin setting
for these thicker deposits makes
them especially effective in
moderating downstream flooding

High for depressions especially in
upper basin.

California Creek. Very low for
most of the slope and valley areas
(confining deposits). High for

Floed Function

Aquifer Unit < 4% slope
Aquifer Unit > 4% slope
‘Organic Deposit < 4% slope

. a . |Aquifer Thickness 25-50"
depressmns and thicker aquifer hydric Soil <296 slope
units. ICanfining Unit
Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info =) Processes Functions Processes Functions to Shoreline
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[Descrile the relatemship tershiereline uReliens

Dakota Creek - Watershed
Analysis

Movement of water, nutrients & pollutants has
longer flow path in permeable valley
deposits. Most functions perform at a
moderate to high level.

However, small basin, reduced aquifer
capacity, and lower rainfall area results in
lower seasonal flows in shoreline areas.
Low base flows are a limiting factor since
aquatic organisms are dependent on
adequate flows in warmer months.

Estuarine habitat, especially one with reduced
tidal exchange, is affected by changes to
salinity and nutrient regimes. Stream and
subsurface flows play an important role in the
nature of these regimes.

Bay

Shoreline functions are dependent on Aquifer Unit < 4% slope
maintaining adequate low flows. Alteration in St ok = G e
processes and functions outside of shoreline D Uepoit s oo
. o . . Aquifer Thickness 25-50"
could significantly impact these shoreline Hycric Soil < 2% slope.

functions. Confining Unit

Base Landscape Landscape Sub-Basin Sub-Basin Relationship)
Info Processes Eunctions Processes Eunctions 1o Shoreline

Descrbe thevelatonshiprtor shoreline incticns

California Creek Watershed Analysis

Movement of water, nutrients & pollutants has shorter flow
path in confined slope and valley deposits. Most functions
perform at a low level except for areas of depressions and
more permeable deposits.

The small basin, shallow limited aquifer capacity, and lower
rainfall area indicates lower seasonal flows in shoreline
areas. Low base flows are a limiting factor since aquatic
organisms are dependent on adequate flows in warmer
months.

However, mapped groundwater flow indicates that the large
organic deposit in the upper basin may be contributing
additional flows to California Creek which supports higher than
expected seasonal flows. These processes are important to
maintaining shoreline functions.

Estuarine habitat, especially areas with reduced tidal
exchange, is affected by changes to salinity and nutrient
regimes. Stream and subsurface flows play an important role
in the nature of these regimes.

Shoreline functions are dependent on maintaining adequate T rne
low flows, moderating high flows (which can change structure [~ o
and functions) and nutrient/pollutant inputs.  Supporting i
processes and functions can be easily altered in this area due

to extensive confined aquifer source area. Considering these
conditions, depressional areas and permeable deposits are

very important to maintaining processes and functions at all Sub-Basin Relationship

posit < 4% slope

Functions o Shoreline
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Step 2 - Identify ecological functions and
ecosystem-wide processes that are
healthy, altered, impacted, and missing

 Indicators of Current Condition:
Land cover
Surface water alterations (channelization)
Loss of wetland habitat
Sub-surface alterations (pumping, population density)
Pollutant inputs (, dairy farms, industrial uses)
Effect of pollutants (303 (d) listed water bodies ins.)
Road density
Stream/road crossings

* Review EXxisting Studies/Reports
» Consider Additional Impacts from Future Condition

Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship
Info Processes Eunctions Processes Eunctions o Shoreline

4 Dairy (< 500 AU)
“  Dairy (500 - 1000 AU)

il Dairy (3000-3500 AU)
I | Aquifer Thickness 25-50ft @  303d Water Body

e ; / (o
Base Landscape Landscape Supb-Basin Relationship)
Info Processes Functions Processes Functions to Shoreline
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Candscape Process, & Eunciion Analysis

— Overview: ol Analysis Area

1. Fecal coliform

] } 2. Dissolved oxygen
3. Temperature

4. pH

e b 5. Ammonia Nitrogen
=]
Pyrene

Tempsaue

a3 . .

0 25 50 75 100
Number of stream segments listed for given parameter

Figure 4. Number of Stream Segments Listed for a Given Parameter in WRIAL

Water Quality Parameter for WRIA 1 303(d) listed streams
il
i
g

This large scale overview provides clues to the type of land uses that may be
altering processes and this helps focus and identify mitigation measures.
problems.

Converting Sulksurface Elews — Usiing Water
Usertayers

Groundwater use is an
indicator of converting
subsurface flow to surface
flow.

i f‘ Qo g
<7 :“m Many land use activities will

7

A w},i reintroduced to subsurface
1."\ flow.

An add pollutants to pumped
-&\@ groundwater which is then

Legend
. . L 4 Streams
The highest water use is 3¢ < - Agnc%turoea— Ground
in the following - N 0te s
watersheds: - 0.8-18

S L 16-3
3-46
No Data

« Johnson Creek (Sumas)

o Kamm S|0ugh annual nen-PWS agricultural ground water nse in WRIA 1 (inches over drainage

* Dakota Creek

This graph summarizes the

e | 1 primary water quality
Term P problems in the study area:

19
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Indicater of Stface/Subsuriace Alterations —

Cess el Aguiatic Halriat

I Draytan

\ Harbor
B

| Where NWI mapped wetlands are

| within hydric soil and peat deposit

have been potentially drained

Birch -: ﬂ"r“ N

- boundaries this indicates that they |

Wetlands and Riparian
areas are important
components in removing
nutrients and toxic
compounds. Wetlands
that have been drained or
filled no longer perform
this function. Riparian
areas that have been
deforested and
grazed/farmed perform
this function at a reduced
level.

Indicators of these
changes include
comparing hydric soil
layers and NWI layers
along with land use and
channel layers

\Water @uality lmprevement Eunction Analysis
WRIA'SUmmany: ol Issues Tialble for Drayten
IHarlaor;

Water Quality Parameter
of Concern:

Fecal Coliform

i Stem
Tributaries

.|+ Cause:

Agricultural runoff
most likely source of

o Monise CalifirminCicek
mure

ently vess

mical oxygen
dea ding material,
oliform, and
ts to Dakota
eIl alifgrnia Creek.

maierial

= Loading for fecal coliform
el cn demanding
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Water Quality Improvement EuRction Analysis —
WRIA 308dHistings' oy Drayten: Harboer

Water quality issues

are found in the upper
. basin of Dakota Creek
and in Drayton Harbor
(closure of shellfish

{ e

!
7 AW
q Bsaiton i anpar

— beds due to fecal
coliform

: - ]j’é

Using the checklist (end of
presentation), what ether
indicators of alteration have
occurred in these

County Boundsiies
T Listes] Woter Geding
03] Listesl Straame
Roats

Marina B oan dariss
Wiar Baies
7 Mieat Rlasdh Fla

LRI ||

Watersheds er Quality in the Drayton Harbor

nction Changes

Water
Quality | Funct

©\ " Aquifer
Recharge
L-M

I:l Aquifer Unit < 4% slope
[ Aquifer Unit = 4% slope
|:] Organic Deposit < 4% slope
[ ] AquiferThickness 25-50°
- Hydric Soil < 2% slope

ST "li

Wi, e
Dakota Creek - Natural Water Flow Processes:
| Processes are significantly altered in upper watershed
of Dakota Creek in area of farm plans through a
combination of field drains, ditching and tilling of fields.
Results in overland flow (rainfall exceeds infiltration)
and conversion of subsurface flows to surface.
Extensive clearing of forest in upper basin has also
increased surface flows. Most wetland functions have
been altered through ditching and clearing.

T

/]
Base Landscape Landscape Supb-Basin

Info Processes Functions Processes

Sub-Basin Relationship)

Functions to Shoreline
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Summarize Process and Function Changes

—— | California Creek - Natural Water
| Flow Processes: Processes are
significantly altered in a smaller
area (relative to Dakota) of the
upper watershed in area of farm
) plans. Most wetland functions have
(9 been degraded through ditching and
clearing. Large areas of watershed
have been extensively cleared
which reduces infiltration.

“ Area of

Significant
Alteration

I:l Aquifer Unit < 4% slope -]

[ Aquifer Unit = 4% slope L M L

[] organic Deposit <4%slope | MH VH H

[ aquiferThickness 25-50° H H H

I Hiydric soil < 2% slope M-H H H

[ | Confining Unit VL VL VL

Consider Additional Impacts firem Euture
Alterations
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Step 3 - Identify measures to protect and restore
ecosystem-wide processes and ecological
functions

o |dentinehjeclives and measuresHio);

pretecuon andirestoratieninithe sul-easin
s QVeriay Cluirent project InioHmanen
o EVallaienwhaiisinot beng addressed

— |dentiy additional measures e resiorne

[PIOCESSES

l[deniiiy, Ohjectivesi— Dakoeia Sul=lhasin

Relevant
PrOCESS & 0
EUnction =
Uhaltered
@onditions:

ILow summer;
baseflow,

Recharge
function is low, to;
moderate over:
large area of
watershed

Reducedttidal
flushing|

Water guality:
function s

high for most of
theawatershed
except for:
confining units
on steep slopes:

EXistingl o
Potential
Envirenmental
ISSue

Rotentialk
Reduced| diversity:
off aguatic
organism.
Increased
mortality of
smolts;

Existing: Water
quality impacts,
Closureof
Drayton harboer
shellfishibeds:
Reports, off
harmful algal
blooms.  Calse —
fecall coliform and
nutrents

Altered
EUnctions
and
PrOCESSES

Recharge
functioniis
reducedin areas
oiidrained
depressional
wetlandsiand
tilled soils

Water auality;
functioniis
reducedin areas
offdrained
wetlands), tilled
soils, and
clearediiorest
/shrub cover:

Protection &
Restonation
OBJECIVES

IVieximiize
recharge

IVieximiize
residence time

Protection —
IViechanismi&
MEeasures

Increase
infiltration:
Retain forest
cover
Protect
depressional
wetlandshin:
upperwatershied
Minimize
Impernvious
cover

Protect existing
depressional
wetlands) &
forest cover

Restoration
Viechanism

Restore native
coverand
wetlandsiinrareas
of highest
recharge function:

Restore wetlands
beloviareasith
highest degree of
alteration

Restore
forest/shitib cover
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ldentiiy, ©bjectives — Dakoeia Suli-hasin

Relevant
PIOCESS & 0F
Elnction =
Unaltered
Conditions:

Low summer
baseflow:

Recharge
function is low! to
moderaterover
large area of
watershed

Reduced udal
flushing

Water guality;
function|is

high for most; ofi
thewatershed
except for
confining umits

EXisting) o
Potential
Environmental
ISsue

Potentialk
Reduced| diversity:
off aguatic
organism.

Increased
mortality of
smolts.

Existingl Water:
quelity impactsy
Closure of
Drayton harkor
shellfish beds.
Reports of
harmful algal
blooms. Cause—
fecallcoliform and
nUtrHents

Altered
FUnctions
and
PrOCESSES

Recherge
function|is
reduced in areas
ofidrained
depressional
wetlandsrand
tilledrsoeils

Water guality;
function|is
reduced in areas
ofidrained
wetlands; tilled
soils;, and
cleared|forest
/shiub cover

PIOIECTION) &
Restoration
Ohjectives

Maximize
rechange by
increasing
infiltration

Vaintain;
groundwater
guantities

Maximize
residence time

Protection —
Viechanism &
Veasures

Priotect
depressional
wetlandsiin
Upper watershed

Minimize: effects
of Impenvious
Coverinin aneas
of mod to high
recharge

Ensure aw
pumping|

deesn’t interrupt
flew: torstreams:

Protect existing
depressional
wetlandsi&
forest cover

Restonation
Viechanism

Remove effiects ofi
drainagefrom
wetlandsiin areas
of highest:
rechange function

Restore wetlands
below areas with
highest degree of:
alteration

Restore
forest/shiub; cover

Objectives — Dakota and Califernia Creek
Su-hiasin

Process
or' Function —
Unaltered
Conditions

Subsurface flows
to and discharge
in California

Creek watershed

Base Landscape
Info > Processes

EXisting or
Potential
Envirenmental
ISsue

Potential: If this
water flow
process is altered,
it could
significantly affect
baseflows in
California Creek.

Landscape
Functions

Altered
Eunctions and
ProCEsseS

Recharge
function is
reduced in areas
of drained
depressional
wetlands and
tilled soils

Sub-Basin

Processes

Protection &
Restoration
Ohjectives

Protect
subsurface
flows,
including
recharge of,
that discharge
to large
organic
deposit in
upper
California
Creek

Sub-Basin
Eunctions

Protection —
Viechanism &
Veasures

Protect large
organic deposit
in upper
watershed of
California Creek
Protect lands in
Dakota Creek
that support this
water flow
Minimize
impervious
cover Retain
native cover

Restoration
Viechanism

Restore native
cover and
wetlands that
support this
critical water flow
process.

Relationship)
to Shoreline
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ldentifiy Measuresitor Protect & Restore
Dakota Creek - Low Base Flows

—

i ]
; AN £ 4
{ Protection Objective and
Measures: Maximize Recharge.
Maintain existing forest land cover
| >65% and protect upper
.| watershed depressional wetlands.
Protect recharge in aquifer in areas

\? of <4% slope
o

L8 TV 'i

Restoration Objective: Restore native cover

and wetlands in areas of highest recharge
function

Rechiarge | Quality
1 Aquifer Unit <4% slope LM
T aquiferUnit > 4% slope L
[ Otganic Deposit <4%slope |  M-H
[ 1 AquiferThickness 25-50' H
B Hydric Soll < 2% slope M-H
1 confining Unit VL

Potential Wetlands

| Aquifer Warter

Base LLandscape LLandscape Sub-Basin Sub-Basin Relationship
Info Processes Eunctions Processes Eunctions o Shoreline

ldentiiy: Measures to; Protect & Restere
Dakota Creek = Reduced Tidal Flushing

¢ Protection Objective and Measures:

N . 7 Maximize residence time. Maintain
Restoration Objective: existing forest land cover > 65% and
protect upper watershed
RESDIE W.etlands be!ow depressional wetlands. Protect
areas of highest nutrient recharge in aquifer in areas of <4%
and pathogen discharge.

Note historic wetland area
is in same area for
intercepting agricultural
pollutants.

This depressional area
would have a high priority
for restoration since
residence time would be
A q Aquifer Water
high once area is restored Recharge | Quality
[ 1 Aquifer Unit <43 slope LM
0 Aquifer unit > 4% slope:
1 Organic Depesit < 4% slope
(| AquiferThickness 25-50°
I Hydric Soil <2 slope

[ cenfining unit i
I Fotential Wetlands g _ﬁm

Base Landscape Landscape Supb-Basin Sub-Basin Relationship)

Info > Processes Functions Processes Functions to Shoreline
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ldentify Objectives — Califiernia Creek Watershed

@14
EXisting or | Alteration: | Threat or

Relevant
PlOCEss & off
Eunction

Peak Flows

Flood Storage
(potential)

Potential i{0)

Environme: | Process

ntal Issue
Potential:

diversity of
aquatic
organisms
in fresh
water
areas,
(structural
complexity
reduced)
and

increased | Loss of
storage

of nutrients | volume

transport

&
pollutants
to estuary.

Cause of
Alteration

Increased | Tilling of so
Reduced runoff

in confining
layer

Impervious
surfaces -

‘ Protection &
Restoration
Ohjectives

ils | Maximize
infiltration in
areas of
confining
formation

development

wetlands

Drainage of
depressional

Maximize
residence
time? (really
maximize or
restore
storage
capacity/
volum)

Protection —
Viechanism: &
Measures

Retain
existing forest
cover

Minimize
effects of
impervious
cover in
confining
areas.

Protect
depressional
wetlands in
areas of
confining
formation
(low
performance
of flood
function)

Restoration
Mechanism

Increase
native forest
cover in
areas of low
performance
recharge
function

RES I
wetlands in
areas of
confining
formation.

ldentiiy Objectives — Caliiormie Creek \Watershed
(Cont.)

Critical Process
or' Function —
Unaltered
Conditions

Discharge in
large organic
deposit and
surface and
subsurface flows
from deposit into
California Creek

Existing or:
Potential
Envirenmental
ISsue

Potential: If this
water flow
process is altered,
it could
significantly affect
baseflows in
California Creek.

Altered
Elnctions;and:
PIOCESSES

Organic deposit
has been
channelized
converting
subsurface flows
to surface and
reducing
hydrology in
large portions of
deposit and
performance of
wetland
functions

Protection &
Restoration
Ohbjectives

Protect
subsurface
flows,
including
movement of
flows through
deposit and
discharge to
California
Creek.
Restore
hydrology to
drained
portions of
organic
deposit

Protection —
Mechanism &
IVIeasures

Protect large
organic deposit
in upper
watershed of
California Creek
Protect lands in
Dakota Creek
that support this
water flow
Minimize
impervious
cove.r Retain
native cover

Restoration
Viechanism

Restore hydrology
to drained portions
of organic deposit
by reducing area
drained by ditches
and field tiles.
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l[deniiiy/ Vieasuifes; tor Protect & Restere

S £3
| Protection Objective and
Measures: Protect water flow
processes, discharge and recharge
in organic deposit in upper
watershed.
o =

Calii. Creek:

3

LoV BASE IEloWs

Restoration Objective and Measures:
Restore hydrology and wetlands

processes/functions in areas of highest
recharge function

N~

Birch
Bay

Aquifer Water

Recharge | Quality
[ 1 AquiferUnit < 4% slope L-M H L-M
0 aquifer Unit > 4% slope L M L
| Organic Deposit <4%slope | MH VH H
1 AquiferThickness 25-50° H H H
I Hydric Soil <236 slope M-H H H
[ 1 confining Unit VL VL VL

[ eotential Wetlands

7 Measures: Maximize residence
¥ time. Protect depressional
~.Ml wetlands in central watershed &

btoration Objective and measures: R '] organic wetland in upper watershed
btore wetlands below areas of highest N N 4 e

ient and pathogen discharge.
Sy

Birch
Bay

Aquifer | Water |

Recharge | Quality
[ 1 Aquifer Unit < 4% slope L-M H L-M
I Aquifer Unit = 4% slope L M L
| oOrganic Deposit <4%slope | M-H VH H
1 AquiferThickness 25-50' H H H
I Hydric soil <2% slope M-H H H
[ 1 confining Unit VL VL VL

[ eotential Wetlands
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|dentiiy: Measures ter Protect & Restore
i CreckeJ3IgliiElo

oy

% | Protection Objective and
. v (| Measures: Maximize residence

! o o % A
Restoration Objective and measures: :
Restore depressional and floodplain wetlands in
areas of confining formation. e

s

~| wetlands in areas of confining
4 formation.

Birch 0 Sy B
Bay I =5 7
Aquifer | Water | Flood

Recharge | Quality | Function "/ &
[ 1 Aquifer Unit < 4% slope L-M
I AquiferUnit = 4% slope I
L1 Organic Deposit < 4% slope M-H
. Aquifer Thickness 25-50° H
I Hydric soil <2% slope N-H
[ 1 confining Unit VL

[ eotential Wetlands

ldentify Existing Resteration Projects
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Review Exisiing Resteratien; Plans
and Prejects

o Determine i they meetlisted GhjeCtiVes &
WhHICh GRES

o Determine: Whichrohjectves sl neediio e
addressed

o |dentiy/measuresiio address these
ORJEcuVes

HilghrPrieniy/ Restoration Area o Dakota Crieek - Ouiside of
SherelinerJurisdiction — Intersection et SunriserRoadiand Dakoia
Creek = Site identiiiedtoy MultiERPurpese Storage: Gliani plieject

b Wby =l - L
& ¥ i Deltajkine Rd. bJ
S143F40N R1E Y RdRd k Sunrise Rd
" . I

o Ty el o, . =
[ 313 T40N R1E = -

_Loomis Trail Rd. |

Dakota Creek s
3 ) ] '
S T — DOE Sampling Station #14

Potential Réstoration 'Are iy

< S
S Aieh TAON'RIE 44 o W S10 TAON R2E

-
[ =

— ST e K S o Ok R i g L S b S P B Sy
Figure 16 . Potential wetland restoration area for Dakota Creek. Downstream of this restoration
area is primarily forested and therefore with less restoration potential.
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